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INSTRUCTIONS TO STUDENTS

ACCEPTANCE: This is to advise you that those individuals in Enclosure 1 have been accepted
for participation in the training course (H-201) AHealth Phd

Enclosure 2


http://www-nrc-training.ornl.gov/NRC/ttd/catalog.htm

Enclosure 4



Tentative Schedule - Week 2 — November 3-7, 2008

Monday

8:00-8:30

Problem
Session
and
Q&A

Tuesday

Quiz 3
and
Q&A

Wednesday

Problem

Session
and

Thursday

Friday H

Enclosure 4









OBJECTIVE

This math review handout was recommended by students
In previous Health Physics Technology courses. They
noted on Course Evaluation Forms that their math skills
were “rusty” having been out of school for a while and
not having had the opportunity to use them.
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+ addition 2+3= )
-  subtraction (7-6 = )
X multiplication (5x9= )
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(a+b)
x (C +d)

ad +
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Let’s graph these
two equations

y=3x-1
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Sample
3X + 5y =37
6x - 3y= 9

Solve for x and y:
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System of Equations

The final method is Linear Combination
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ax+by=c
dx +ey =g
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The equation ax? + b)'(zlqréﬁo =0, Is called the general
quadratic equation in “x”. The common form of this
eqguationisax + + + +
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LAWS OF
EXPONENTS
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Wws of Exponents

The following expressions cannot
be simplified any further:

XY & Xa/y?
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X2 = +x
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For
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DIMENSIONAL
ANALYSIS
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We start out with units of oz/yd?
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GEOMETRY






Rectangle = Length x Width W
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Area of Generic Triangle

Area of rectangle =B x H
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SURFACE AREA

Sphere =4 n RSphere =4 04 TD-0.0028 Tj1 1 0 sS
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VOLUME

20 = L x WX

/| 9
T Aahars — -r y )Y
opriere = . T T
2
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PROBLEMS (calculate the following)

1. area of a circle with a 4 cm diameter?

2. surface area of a hemispBerensgtensi?radius
3. volume of a sphere witha 78 cm ©
4. wdibimis Gf enbbardvtiestnlshi2cin?

5. surface area of a boxavhose lengt
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Degrees Radians

0 Om 0.0000

10/15/01 45












The sine of an angle is just a number with no dimensions.
If you know the number and want to find the angle

use the inverse
1e inverse sine or
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PROBLEMS (calculate the following)

1. arctan (0.666) in degrees

2. Inverse cosine (0.17) in radians
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LOGARITHMS



Common Logarithm
Base 10 (log,,)

or

Natural Logarithm
Base e (In,)

(e = 2.7183)



The answer “Y” to “log,, X = Y can be thought of as:

“How many times must 10 be multiplied by itself to yield X ?”
or in a slightly different way

“What power must 10 be raised to (i.e., 10Y) to get X ?”

Y Is the answer !

Example: log,, (100) = 2 because 10 x 10 =102 =100

(X=100 Y=2)
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Similarly

“Ing _ -



Number

0
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On your calculator you should have two keys:

one labeled log which is base 10 and
one labeled In which is base e

Each key may be associated with an inverse
which might require you to press a 2ndF key

The inverse of log is a power of 10: 10X
The inverse of In Is an exponential: ex
log,,A =B 108 =A

In
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PROBLEMS (Calculate the following)

1. the common logarithm of 88
2. the natural logarithm of 123

3. the ratio of the natural logarithm of 452
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vanipulating Powe+263
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INTERPOLATION

NOTE: Some of the following slides list pages in the
Health Physics Technology Reference Manual for
looking up Table values. The values are given to
you. However, If you wish to look them up yourself
and you do not have access to this Reference
Manual you can use any available Health Physics
source such as the Radiological Health Handbook.
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The simplest form of interpolation is the “guesstimate”.

Let’s say you have a set of numbers like these:

speed (mph) stopping distance (feet)

10 10

20 40

{0) 70

40 95

50 120
r a 60 o vy f 150 at iIs tl
n | I | e v a r t you cal

you can “eyeball” the ans
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3-2.5
-y
0.5
/-y =1
/-1=0=y

=
T
[
N

Sowhen x=2.5,theny =6

10/15/01 73



Determine _/p for 7 MeV photons traversing compact bone

Looking up some adjacent values from
the Table on page MISC-26 yields

MeV er/P
6 0.0178
4 ?

1001501 74



10/15/01 75









One Last Problem

Determine the buildup factor for @ photons if



Unfortunately, we have a double interpolation.

We have to interpolate between
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2.135 - 1.975 21825y
%l -

Q.135 -y

10/15/01 82



Material
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RULES:

1. You can multiply both sides of an equation by the same value

2. You can divide both sides of an equation by the same value

3. You can add the same value to both sides of an equation

4. You can subtract the same value from both sides of an equation

5. You can multiply any side of an equation by 1 or any ratio which
equals 1 (e.g5 a/a)

6. You can “flip” both sides of an equation (i.e. reverse numerator

and denominator) provided there is only one denominator on
each side, e.gb (1/a=1/b
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from T

TO ¢
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Example Solve ax + b =y for “x”

6x+3=28.2 10 x + 5 = Possible st
One equation, one variable One equation, two varlables
equals one solution equals many solutions
Solve for x:
6x=282-3=252 PO
2 25
Xx=25s/6=4.2 Solve for x:
X=(y-5)10=0.1y
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SAMPLE 3x +4y =18

(test your knowledge) ox- 3y= 1

5x (83X +4y) = (18) x5
3x(B5x- 3y)= (1)x3

15x + 20y = 90
15X - 9y = 3

20y = 87

y =87/29 =3

Now if we plug y = 3 into either of the two original
equation, we can solve for x which equals 2
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SAMPLE X2 + 8X = -7

O T
TR
~N oo
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PROBLEMS
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PROBLEMS (Calculate the following)

1. the common logarithm of 88

2. the natural logarithm of 1232.
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O |w

.
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AE - D —
=

il
C

To isolate “C” we can multiply both sides by “C” and
multiply both sides by “E” and then divide both sides
by (AE - D).
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m

A=Bxe
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Sample problem of this type:

The equation for radioactive decay is

A=A Xxe
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A=B«xl [%]
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But an exponential and a natural logarithm are inverses
so they cancel leaving the variables.

A
e B
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Now with a single denominator on both sides we can “flip”

C AB

= DB + EA
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A = B®

To isolate “C” we need to remove it from the power
position and get it back on a normal level. We can do
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A = BxsineC

To isolate “C” we’ll need to employ the inverse of the
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A=(B+C)xp+E)

To isolate “C” we first divide both sides by “(D + E)”

A

(D +E) = (B+C)

Now we merely subtract “B” from each side

A

s B=C
(D + E)

See page 94
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A = BxC"

The isolate “C” we need to getiid o€the power “n”.



vy
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Instead of using logarithms and
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